Abstract: Tetra Glycine dihydrated Calcium Chloride (TGDCC) single Crystal has been grown by slow evaporation techniques. Urea has been introduced by concentration ratio to the parental crystal. The investigation of this research work is to find the rate of change of optical and structural behaviors of the crystal by urea through UV-Vis, P-XRD, XRD, FTIR and SHG studies. 
I.
Introduction :
The world of modern technology is identified the study of crystal growth and characterization was one of the fascinating fields of research. Growth of single crystal can be regarded as a phase transformation into solid State from the solid, liquid and vapour state . γ -glycine crystallizes in noncentrosymmetric Space group P31 making it a potential candidate for piezoelectric and nonlinear optical (NLO) applications. The carboxylic acid group present in the γ -glycine donates its proton to the amino group and it forms the structure NH + 3 CH 2 COO -. Thus in solid state, γ -glycine exists as a dipolar ion in which carboxyl group is present as a Carboxylate ion and amino group is present as ammonium ion (Sivanesan T et al 2010). Adding impurities with glycine gives more effective in the field of crystal growth. In general, glycine with urea used to synthesis a creatine (Fisher RB et al 1940). The creatine is naturally produced in the human body from amino acid primarily in the kidney and liver. It has been transported in the blood for the use by muscle which was approximately 95% of human body. Total creatine has been located in the skeletal muscle and it is used by athletes, body builders, wrestlers, sprinters to grow muscle mass by 2 to 3 times greater than normal person. Mostly it is found to be very high in pasteurized cow's milk Therefore walking towards the Amino acid with urea research, gives more interaction with society of the researchers. This research work is trying to utilize the basic idea and the concept of specimen chosen. Form this study author would like to find out the rate of change of optical and structural behaviors of glycine di-hydrated calcium chloride crystal by the impact of urea through UV, XRD, FTIR, and SHG studies. The future work of this research can be used to find the character deviation of the plant growth by the impact of urea at different concentration.
II. Experimental Techniques
The experiment was carried out in two parts. In a first part the 4% (molecular ratio) of glycine (Merck) and 1% (molecular ratio) of dihydrated calcium chloride (Merck) has been taken for the synthesis. This 4:1 ratio constituent was dissolved in 500 ml double distilled water. The saturated solution was filtered by wattmann filter 41 paper and the filtered solution was poured into petridish and beaker for crystal growth process. In part 2, the 50 grams of urea dissolved in 500 ml double distilled water (0.1concentration) and filtered by wattmann filter 41. The glycine and dihydrated calcium chloride (4:1) dissolved in this solution. The filtered super saturated solution has been poured into petridish and beaker for the growth process. The harvested crystals (Fig-1, 2 ) are used to find the rate of change of optical and structural properties from its parental properties by the urea impact. 
III. Characterization Studies
The property, property deviation of harvested semiorganic single crystal has been investigated through UV-Vis, P-XRD, XRD, FTIR and SHG studies. The absorption and transmission property of the crystal has been carried out by UV-Vis spectral analysis for urea doped, and undoped crystal. The P-XRD, XRD investigation was used to identify the lattice parameters, space groups and the system of titled crystal, urea doped crystal. The presence of functional groups has been identified by FTIR spectral analysis. The study of second harmonic generation (SHG) has been carried out by Kurtz powder technique to confirm its NLO efficiency.
A. UV -Vis studies
The optical property of TGDCC crystal was investigated by UV-Vis Studies. The result implies that the transparency of the crystal slightly reduced when urea doped within it. The absorption graph of undoped urea (Fig-3a) indicates that, the absorption occurs at 198.28 nm. After this wave length, gradual decline occurs in absorption peak. At exactly 235 nm the absorption peaks intersect with zero absorption. It indicates that above 235 nm the crystal has high transparency. This is the basic quality of NLO crystal. Urea doped TGDCC crystal holds two absorption peaks. It is appears near 203.17 and 198.27 nm (Fig-3a) . After that, it also gradually decreases and the absorption line lies at 280 nm. Therefore above this wave length it has high transparency. The wave length of 45 nm shifted from undoped to doped material (Fig-3b) . It shows that the absorption wave length slightly increases with doping the urea to TGDCC crystal. It was confirmed in transparency graph (Fig-3b) . The powder form of the specimen was placed at XPERT-PRO Powder X-ray diffractometer. The anode material of this diffractometer was Cu and K-Alpha1, K-Alpha2 wave lengths are 1.540 and 1.544. The minimum two theta step size is 0.001 and 0.001 for omega. The sample was scanned over the range of 10-70 degrees at 19.685 times per step and each scan step size is 0.016. The recorded spectrum was shown in figure 4 . The lattice parameters have been calculated with the help of Treor90 function for both urea doped and undoped to TGDCC crystal. The lattice parameter values for undoped urea specimen was a=7.02 Ǻ, b=7.02 Ǻ, c=5.48 Ǻ and α= β=90.00 0 , =120.00 0 , V= 234 A 3 and the crystal system of TGDCC is hexagonal. For urea doped material a=7.00 Ǻ, b=7.00 Ǻ, c=5.46 Ǻ and α= β=90.00 0 =120.00, V=231 A 3 . This report implies that, the both crystals are having same crystal system. The XRD data for both crystals were investigated and its cell parameters were confirmed from Indian institute of technology, Chennai. From this investigation one can clearly identify that the crystal size may reduce when urea was introduced into it. 
C. FTIR Studies i)
To identify the chemical compositions of Urea doped, undoped to GDCC crystal, its powder sample were subjected to FTIR investigator. The result was found to be that there was no remarkable changes occur in the transmission wave lengths, except a slight change that too, only in the transmission intensity of the doped crystal. The comparison graph implies that, the urea doped crystal have higher transmission (Red line) wave Lengths (Fig. 5) 
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iii. C=O and C-N stretching vibration:
The C=O Stretching frequency of urea appears at 1687cm -1 . But for solid, this frequency has been reduced or decreased to 1505 cm -1 , while C-N stretching frequency of urea occurs at 1467cm -1
. If it was of solid form this frequency value shows an increment by 40 cm -1 . The FTIR frequency peaks of titled crystal with urea doped or non doped material has 1608, 1505, and 1454 cm -1 frequencies in the same region. It was because of the impact of urea on titled crystal and bonding with metal through oxygen. At the same time the N-H stretching frequency does not show any shift. There was no evidence for coordination of urea through nitrogen possibly since it involves loss of delocalization energy (Sathiyanarayanan DN et al 2004) . The stretching vibration of the triply bonded group occurs between 2500 cm -1 and 2000 cm -1 . The group C triple bond to N gives rise to a strong absorption in the 2300 -2200 cm-1 region. The calculated frequency of titled crystal occurs at 2249 and 2292 cm -1 .
iv. C-O stretching and O-H bending vibration:
There were two bands arising in infrared spectral lines for carboxylic acids. One for C-O stretching was in the range of 1320 to 1210 cm -1 and the other for O-H arising from 1440 to1400 cm -1 . The FTIR frequency for titled crystal occurs at 1362 and1237cm -1 . This was due to C-O stretching at and O-H stretching vibration of the same specimen occurs at 1411cm -1 .Therefore these bonds involved in interaction between C-O stretching and C-O-H bending vibration. Generally, this bending vibrational mode arises near 1440 cm -1 to 1400 cm -1 as a band of moderate intensity and it was found to be in the same region as CH 2 bending mode of CH 2 group adjacent to a carboxylic carbon.
v. Rocking vibration:
For the amino acid, the rocking vibration was assigned at 1235cm -1 and 1115cm -1 . Similarly, the rocking vibration of titled specimen occurs in between 1237 to 1112 cm -1. It may be due to rocking vibration of C-O stretching and O-H bending vibration of the molecules. 
D. NLO studies:
The Non-Linear Optical Studies were investigated for the above two samples by powder Kurtz technique and it was compared with the NLO properties of KDP Crystal. The SHG output of KDP is 53mV. The SHG output of undoped sample was 76 mV and for doped was 78 mV. It shows that the NLO property of undoped crystal was found to be 1.43 times grater than KDP crystal and doped crystal was 1.47 times grater than KDP crystal (Table-2) . 
IV. Result And Discussion
Crystal growth was a fine art. This is used to know the material characters effortlessly. Particularly, slow evaporation techniques can identify the rate of growth and deviation of its characters. In this investigation the titled Crystal was grown by the slow evaporation techniques. So many researchers have introduced some organic or inorganic materials and urea in molecular ratio to the parental crystal. This research work was purely different from those methods. Here, urea was introduced by volume fraction with the titled crystal. The deviation in structural and optical behaviors of the TGDCC crystal by the impact of urea has been investigated through UV, XRD, FTIR, and SHG studies.
V. Conclusion
From the UV investigation, when the crystal was doped with urea, its transparency abruptly reduced. The lattice parameter of the doped, undoped titled crystal has been found by treor function and also the XRD data for these crystals were reported from IIT. From these report, the volume of urea doped crystal has low value to compare with undoped material. This may increase two theta values and reduce the density of the material and crystalline size. Hence the crystal attains some changes in its structure. The report form SHG confirms that, the urea doped and undoped crystal was 1.47 and 1.43 times greater to compare with KDP crystal. Hence it may be used for NLO application. FTIR investigation charted out all the chemical compositions of the material. Hence, the concentrated method urea doping techniques may revolutionize some countable changes in the structure and the optical properties of the material.
